Isolated cat trabeculae in a simulated feline heart and arterial system. Contractile basis of cardiac pump function.
Isolated cat trabeculae were studied under conditions resembling those present for the muscle fibers in the wall of the left ventricle. To obtain such a situation experimental animals, perfusion fluid, temperature, stimulation frequency, peak stress values, contraction sequence, length, and force control were chosen with respect to that criterion. Results were compared with those described for the intact feline heart in previous studies. Special emphasis was placed on determinants of the pump function graph, i.e., the relationship between mean ventricular pressure and output. It was found that peak isometric stress values measured in the trabeculae were about twice as high as those existing on average at the base of the intact left ventricle in the circumferential direction. However, the duration of the mechanical activity, as measured in iso(volu)metric contractions, was in the isolated trabeculae (206 msec) significantly less (P less than 0.01) than found in intact right (292 msec) or intact left ventricle (344 msec). Furthermore the (maximum) output of the intact left ventricle at end-diastolic pressure could not be accounted for in a simple manner by the maximum amount of shortening found in isolated trabeculae. The points of the pump function graph obtained by varying the input impedance of the loading arterial system over a wide range of compliance and resistance values in the steady state deviated only little from the graph obtained from a series of constant pressure levels applied in a beat-to-beat fashion. Therefore, the insensitivity of the pump function graph to the nature of the arterial load is found in the intact heart as well as in isolated cardiac muscle.